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@ Method and equipment for ttie joining of sections converging at a comer of a metal frame, with gluing 
between the sections and the internal bracket 
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The liquid adhesive is Injected between the 
bracket S and ttie sections P after the position- 
ing of the components. The equipment com- 
prtees, in addition to the chamfering tools 
capable of causing the defonnation of the exter- 
nal walls of the sections (P) to bear against 
slops of ttie bracket (S), devices for drilling (52. 
52A) and devices (50, 50A) for injecting a liquid 
adhesive capable of securing the tetening be- 
tween ttie bracket and the sections. 
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The invention relates to the technique for the for- 
mation of metal frames, using sections which are usu- 
ally mitred, converge at the corners, and are connect- 
ed there by means of brackets housed within the sec- 
tions. The conne(^n is made by joints using a shape 
fit provided by the chamfering of the walls - most conv- 
monly the external wails - of the sections to provide 
deformations with perforations if necessary, and to 
create areas which bear against the shoulders of the 
bracket More or less automated equipment exists to 
execute these joints. 

The use of an adhesive to enhance the mechan- 
ical connectbn Is also conumn. The glue is most 
commonly distritnited by hand on the bracket before 
it Is inserted into the sections; the operatk>n con- 
sequently laborious and the effectiveness of the glu- 
ing cannot always be relied upon. 

The principal object of the invention is to apply a 
method and to produce equipment for providing a 
chamfiered and glued joint which will be more reliat>le 
and wore automated than those which are currently 
available. Other objects and advantages will be made 
dear by the foUowfng text 

A first object of the inventx>n is a method for the 
formation of metal frames or similar items by the join- 
ing of sections converging at a corner by means of an 
internal bracket which is glued to the sections as well 
as being fixed to them mechanically. 

According to this nr>ethod, the Ik^uid adhesive is 
injected between the bracket and the secttons after 
the positioning of the components (and after chanv 
faring if necessary). The injection may advantageous- 
ly be executed by pressure through a hole made in 
one section or in each section, or made between the 
two sections. 

A second object of the invention is equipment for 
the joining of sections converging at a corner with the 
akl of an internal bracket for the formation of metal 
frames and the like, of the type comprising - at a lo- 
cation for the components that are to be assembled 
- chanrfering devices capable of deforming one wall - 
most commonly an external wall - of each section to 
bear against a corresponding stop on the bracket Ac- 
cording to the invention, the equipment also compris- 
es at least one drilling device and one device for in- 
jecting through the sakj hole a liquid adhesive capa- 
ble of securing the fastening between the bracket and 
the sections. 

In practice, the equipment may comprise an ele- 
ment for the drilling and injection devices which is 
moved between two positions to bring firstthe dniling 
device or devices and then the adhesive Injection de- 
vtoe or devices into the operating position. 

The equipnrtent may also comprise means for ad- 
justing the operating position of the devices in accor- 
dance with the shape requirements of the compo- 
nents to be secured. 

In a possible embodiment the equipment may 


comprtee a single dniling device and a single injection 
device, these being placed in the operating position 
with their axes substantially lying in the plane bisect- 
ing the dihedral angle formed by the converging sec- 
5 tions and in any case within the external corner 
formed by the chamfered sections. On the said ele- 
ment the drilling device and the injection device may 
be disposed with their axes in a plane substantially 
corresponding to the plane bisecting the corner of the 
10 frame being constructed, the nnovement taking place 
along this plane. Alternatively, on the said element 
the drilling device and the injection device may be dis- 
posed with their axes in a plane substantially ortho- 
gonal to the plane bisecting the corner of the frame 
15 being constructed, the nwvement taking place along 
this plane. In another possible embodiment the 
equipment comprises on the said elenrtent two drilling 
devices and two corresponding injection devices, dis- 
posed symnnetrically about the plane bisecting the 
20 frame being constructed and capable of acting on the 
external skies of the two sections next to the arnns of 
the bracket Aguide system orthogonal to the bisect- 
ing plane may be provkied on the said efement to 
move symmetrically in and out two sliding supports, 
25 each of whk^h carries a drflling device and an injection 
device. The sakJ gukJe system may be carried in turn 
by a sliding block which is nrK>vable on the sakJ ele- 
ment to approach and nK>ve away from the location 
for the components to be assembled. 
30 The invention will be more clearly understood 
from the description and the attached drawing, which 
shows practical and non-restrictive examples of the 
invention. In the drawing. 

Fig. 1 is a view and partial section, substantially 
35 from the line i-l In Fig. 2 in a substantially frontal 

direction, of a first emtxxiiment of the equipment 

Fig. 2 is a vertical section through 11-11 in Fig. 1; 

Fig. 3 is a plan view and partial horizontal section 

thmugh lll-lli in Fig. 1; 
40 Fig. 4 is another plan view and partial sec^on 

through the line IV-IV in Fig. 1; 

F^s. 5 and 6 are detail sections substantially 

through lines V-V and Vl-Vi in Fig. 3; 

F^s. 7 and 8 are a plan view and partial section 
45 and a section through Vlll-VIII in Fig. 7 of a sec- 

ond embodiment of the equipment; 

Figs. 9 and 1 0 are two sections through IX-IX and 

X-X in Figs. 7 and 8; and 

Fig. 11 is a perspective view of a bracket which 
50 may advantageously be used with the method 

arKi equipment concerned. 

According to the illustrations in the attached 
drawing, Fi^. 1 to 6 show a first emtxxifment in which 
a paDT of chamfering devices of a known type ami a 
55 pair of devices for injecting an adhesive are provided, 
in this example, 1 indicates the base structure for the 
support of the sectioi^ P whk:h converge at the cor- 
ner to be formed and are to be connected by nrtear^ 
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of a bracket S. The flat memt)er 1 forms part of a 
structure which also comprises vertical guides 3 con- 
nected betow by a horizontal plate 5. 

On the structure 1 there are provided two cham- 
fering devices indicated in a general way by 7 and dis- 5 
posed synnmetrically about a bisecting plane which 
coincides with the plane of joining of the mitred sur- 
faces of the two sections B for the forn^on of the 
corner of the frame with the aid of the bracket S; 7A 
indk:ates the chanrrfering tools which act on the exter- io 
nal surfaces of the sections P to cause their deforma- 
tion or possibly their perforation in order to ensure the 
fastening of the bracket S by the bearing of the de- 
formed parts of the sections P against shoulders 
formed by the bracket S and corresponding to the de- is 
formatk)ns which form supporting and force-fitting 
catches and which are produced by the chamfering 
tools 7A. The positions of these devices 7 n^y be ad- 
justed, by a method known in these machines, ac- 
cording to the types of bracket which may be used on 20 
different occasions by the user. With a known ar- 
rangement, a replaceable bracket or fork 9, whose 
position lis ad[Justable by means of a pfate 10 and a 
support 12 which forms guides for pins 14 which may 
be inserted in slides which are also formed by the 25 
support 12, is provided immediately above the sup- 
porting plane formed by the structure 1; 16 indicates 
a knob for the engagement by screwing of the re- 
placeable bracket or fork assembly 9, 10; the bracket 
or fork 9 is used to determine the positton of t he sec- 30 
tions P converging at the corner to be formed and en- 
gaging with the connecting bracket S to form the 
frame. 

According to the invention and according to the 
example illustrated in Figs. 1 to 6, a vertically slidable 35 
and driven element 20 is nriounted on the vertical 
guides 3 so that it can reach two predetermined pos- 
itions along the guides 3 by means of a cylinder and 
pteton system 22, the end of whose rod 22A is engag- 
ed rotatably at 24 with a vertical adjusting screw 26 40 
whose thread is engaged with a bush 28 whk:h is in- 
tegral with the saki element 20; by adjusting the 
screw 26 with a spanner, the two positions of the ele- 
ment 20 are adjusted with respect to the guides 3, 
whose positions are reached by the action of the cy- 45 
linderand piston system 22, 22A with a fbced spacing 
between the sakl two positions; this spacing corre- 
sponds to the centre spacing between the drilling de- 
vice and the injection device in each of the two pairs 
of devices which are provided on the element 20; by 50 
means of the adjustment obtained with the screw 26 
and the bush 28 it is possible to adjust the active pos- 
itions of the two drilling and injection devices which 
are carried by the sakJ element 20 in the way indicat- 
ed bek>w, in such a way as to match the two positions 55 
to the shape and dimensk>nal characteristics of the 
sections P of the fran^e to be formed in any desired 
way. 


The element 20 forn^ a dovetaQed slkjing guide 
20A which is orientated parallel to the plane bisecting 
the corner to be formed with the sections R this bi- 
secting plane corresponding to the plane of the sec- 
tion ll-IMn Fig. 1 and to the plane A-A indicated also 
in Fig. 3. A sliding block 30, which can slide atong the 
guides 20A and consequently in the said bisecting 
plane and whose position may be adjusted by means 
of a screw knob 32, is fitted on the guides 20A of the 
element20. The sliding block 30 has an elongated slot 
which permits the passage of the adjusting screw 26 
for the vertical adjustment of the element 20 and the 
displacement of the sliding block 30 in the said bisect- 
ing plane passing through A-A. 

In turn, the sliding block 30 has dovetailed guides 
38 whk;h are orthogonal to the bisecting plane pass- 
ing through A-A and which are deposed symmetrical- 
ly about the said plane and alined with each other. 
A support 40 is slidable on each of the said guides 38 
and its position may be adjusted; the two supports 40 
are inclined symmetrically at>out the plane passing 
through A-A so that they may be orientated in direc- 
tions converging on the fork 9, the sections P to be 
joined and the bracket S for connecting the said sec- 
tions. A double-threaded rod 42 is engaged in corre- 
sponding threaded holes in the two supports 40; the 
said rod 42, whose axis is orthogonal to the plane 
passing through A-A and therefore parallel to the dn 
rection of the two guides 38, is engaged rotatably but 
with axial restraint with a lug 44 carried by the sliding 
block 30. By means of a knurled disc 46 integral with 
the double-threaded rod 42, it is possible to man- 
oeuvre the said rod and thereby adjust the positions 
of the two supports 40 symmetrically along the 
guides 38, in such a way as to keep the supports sym- 
metrical about the bisecting plane passing through A- 
A. 

Each of the supports 40, whk:h may be adjusted 
along the corresponding guides 38, has two vertk:ai 
plates 40A whk:h in their lower parts form sliding 
housings for an injection cartridge 50 intended by 
means of its nozzle 50a to supply at the correct time 
a specified quantity of adhesive for the purposes stat- 
ed below. The plates 40Aalso form slkling housings 
for a tool 52 with a drill bit 52A and with a pneumatic 
motor 528 for the rotation of the saki bit 52A. In each 
support 40. 40A the devk:es 50 and 52 are carried by 
a vertical plate 54 whk^ slidably supported and 
guided by cylindrical guides 40C which extend be- 
tween the two plates 40Aand are parallel to the axes 
of the devk^e 52 and of the cartridge 50. The plate 54 
and consequentiy the device 52 and the cartridge 50 
are movable along the guides 40C by means of a 
threaded rod 58 engaged In a bush of the plate 54 and 
caused to rotate by a step-by-step motor 60 carried 
by one of the plates 40A. By means of the activation 
of the motor 60, therefore, it is possible to advance 
and withdraw both the bit 52Aof the drilling device 52 
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and the nozzle 50Aof the adhesive injection cartridge 
50, in an adjustable way and in particular with adjust- 
atAe speed, to predetermined positions whteh are 
also adjustable. This disposition is provided in each of 
the two symmetrical supports 40, 40A which are ad- 5 
justable to advance and withdraw, while remaining 
constantly parallel to themseh^es, by means of the 
threaded rod 42 which drives them simultaneously 
and symmetrically. The devices 50, 52 of the two said 
pairs are then adjustable in the direction of the bisect- io 
ing plane passing through A-A by means of the move- 
ment of the sliding block 30 and are movable to two 
alternative positions in the vertical direction by the cy- 
linder and piston system 22, the two positions being 
the operating positions of the drill bit 52A (of the de- is 
vice 52) and of the nozzle 50A (of the injection car- 
tridge 50) respectively. These operating positions are 
adjustat)le by means of the adjusting screw 26 which 
changes the relative position of the end of the rod 22A 
of the cylinder and piston system 22, 22A with respect 20 
to the element 20 in which the screw 26 is engaged. 
With this disposition, therefore, it is possible to move 
the two assemblies 52, 5ZA and 5Cr,'5t!?^ fhfo the op- 
erating positions alternately; to advance or withdraw 
the working ends of the components 52A and 50A 25 
with respect to the secttons P and to the bracket S 
carried by the flat member 1 of the f bced structure and 
positk>ned by the bracket or fork 9; and to provide an 
adjustment of the relative positions of the two sup- 
ports 40, 40A carrying t he two pairs of devices, in ac- 30 
cordance with the position in which the drilling by the 
bits 52Aand the injectk>n of adhesive by the cartridg- 
es 50, 50A are to be executed. All thte may be done 
independently of the adjustment which may be made 
(in a known way) for the tools 7A used to damfer a 35 
nd consequently to deform the sectnns P for the 
mechanical joining with the bracket S. 

The operating positions of the drills and of the in- 
jectors are preferably displaced from the positions of 
the chamfering tools. By withdrawing the tools 7A, it 40 
is possible to use the drils and injectors even at points 
not renrK>te from the chamfering areas. 

With this equipment, a hole is made with the cor- 
responding bit 5A of the devbe 52, and adhesive is 
then injected by means of the nozzle 50A of the cor- 45 
responding cartridge 50, at a predetermined position 
along each of the two converging sections P, after the 
whole element 20 has been raised by the cylinder and 
piston 22 from the lowered position, corresponding to 
the position of drilling with the bits 52A, to the raised so 
positk)n corresponding to the injectk>n of the adhe- 
sive by means of the nozzle 50A into the correspond- 
ing hole formed by the appropriate bit 52A. The ad- 
vance and withdrawal of the bit 52A and the nozzle 
50A are executed by the motor 60 which is a step-by- 55 
step motor to establish the exact positnn of deceler- 
ation and subsequently of halting of the advance for 
drilling and for injection respectively, while the drfll bit 


52A is driven by its own motor 52B which for example 
may be a pneumatic nnotor activated at the correct 
tinrte. The nozzle 50A is activated by an appropriate 
actuator which for example may be pneumatic, with a 
suitable program. 

It is thus possible to execute - preferably before, 
but possibly after, the chamfering with the tools 7A 
and therefore before or after the mechanical joining 
- the drflling of the external walls of the two sections 
P converging at the corner to be formed, and then to 
execute an injection of the adhesive with the cartridg- 
es 50, so as to fill with the adhesive the interstices be- 
tween the sections P and the bracket S and thus to 
fasten these three components as a result of the set- 
ting of the adhesive. 

The brackets used may t>e those of a type al- 
ready known and used generally for this type of injec- 
tk>n with the adhesive distributed in the interstices, 
but it is also possible to use t>rackets suitably pre- 
pared for this application, such as that shown in Fig. 
11, which is also designed particularly for use with 
the equipment shown in Figs. 7 to 10, which will now 
be descn'betf. 

According to the illustrations in Figs. 7 to 10, the 
equipment has a single pair of devices for dnlling and 
for injecting the adhesive. In this embodiment, 101 in- 
dicates a flat base member with a box-shaped part 
103 through whose k>wer part pass gukie columns 
105 connected by a frame 107 at the bottom and by 
a plate 109 at the top. The assembly 109. 105, 107 
forms an elennent which is vertically adjustable by 
means of a threaded red 112 which is rotatably en- 
gaged at 114 with the bottom of the box 103 and is 
engaged by screwing at 107A with the frame 107 of 
the element 109, 105, 107; in this way, the element 
comprising the plate 1 09 is adjusted vertically by turn- 
ing the threaded rod 112. The plate 109 forms a dove- 
tailed guide 109Afor a sliding block 116 which may 
therefore be made to slkie horizontally in a direction 
towards and away from the flat memt)er 118 support- 
ing the sections to be ^ined; the flat member 118 
(combined with the base memt>er 101) is immediately 
below the centring fork 120 of the dihedral angle 
formed by the converging sectk>ns; in the disposition 
in Figs. 7 to 10, the fork 120 is placed with a central 
aperture 120A (Fig. 7) next to the plane bisecting the 
dihedral angle formed by the two sections. The slid- 
ing block 116 carries two guides 124 which are hori- 
zontal and orthogonal to the guide 109A, for a slide 
126 whbh forms the support of the two devices; for 
this purpose, the slkle 126 forms two guides 130, 
substantially parallel to the directk>n of the dovetaQed 
guide 109A, for the two devices, in particular for the 
device 134 with the drill bit 134Aand the motor 1348 
for the rotation of the slide, and the device 1 36 for in- 
jecting the adhesive through the nozzle 136A. Ttie 
body 132 is caused to slide with respect to the slide 
126 on the guides 130 by a motor which may be a 
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step-by-step motor and which operates t>etween the 
slide 126 and the body 1 32 to move the body 132 and 
the devices 134, 136 with respect to the slide. With 
a screw knob 116A engaged in the plate 109 it is pos- 
sible to adjust the position of the sliding block 116 5 
which with its part 11 6B supports the fork 120, in 
such a way as to adjust the position of the fork in ac- 
cordance with the shape of the sectk>ns which are to 
be joined and whk^h converge at the corner. The as- 
sembly supported ultimately by the body 132 follows io 
these adjustments, and the body 132 may be nrK>ved 
either along the transverse guides 124 or longitudin- 
ally on the guides 1 30. The transverse movements on 
the guides 124 enable the drill bit 1 34A of the device 
1 34, in the first place, and the nozzle 136Aof the de- 15 
yf ice 1 36 for the injection of the adhesive, in the sec- 
ond place, to be brought alternately next to the aper- 
ture 120A in the fork 120. These nfK)vements for the 
successive stages of drilling and injection are execut- 
ed in a direction orthogonal to the bisecting place 20 
passing through D-D and coinciding with the plane of 
the section X-X. 

In this case, the drilling Is executed at the exter- 
nal angle formed by the two joined mitred sections 
and the injectk>n takes place into this single hole to 25 
distribute the adhesive in the interstk:es between the 
sections and bracketfrom a single source, rather than 
from two sources as in the solution shown in Figs. 1 
to 6. In this embodiment shown in Figs. 7 to 10. the 
movement of the pair of tools 1 34, 1 36 is executed in 30 
a plane orthogonal to that in which the pairs of devic- 
es in the prevbus example are moved. However, 
there is no reason why. in a disposition simflar to that 
in Figs. 1 to 6. the pairs of devices such as 134 and 
1 36 should not be moved in the bisecting plane rather 35 
than orthogonally to the bisecting plane; the solution 
Olustrated is preferable for reasons of size. In the sol- 
ution in Figs. 7 to 10 also, it is possible to adjust the 
height of the drilling position and the adhesive injec- 
tion positk)n with respect to the pair of sections and 40 
to the bracket used, the advance and return move- 
ment of the working parts 134A and 136A of the de- 
vices 134 and 136 is possible, and transverse move- 
ment may also be executed to positk)n each of the de- 
vk^es in turn transversely in the area of the bisecting 45 
plane (or along the bisecting plane). 

140 indicates a part of the equipnr^nt which is 
used to drive the chamfering tools 142Aand chamfer- 
ing devices 142. 

Fig. 11 illustrates a bracket SN of a new type cov- so 
ered by another patent held by the holder of the pres- 
ent patent; this is particularly suitable for use with the 
equipment in Figs. 7 to 10, since it has an injection 
cavity CN which is transverse with respect to the di- 
hedral angle forn^ by the bracket itself, next to 55 
which injection cavity it is possible to drOI the sectk)ns 
in the joining area and to inject the adhesive with de- 
vrces 134 and 136 respectively. The injection cavity 


CN is combined with depressions, channels and pas- 
sages for the distribution of the adhesive. 

It is to be understood that the drawing shows only 
an example provided solely as a practical demonstra- 
tion of the invention, this inventk>n being variable in 
its forms and dispositions without departing from the 
guiding principle of the invention. 

Claims 

1. Method for the forming of metal frames or similar 
by the joining of sections converging at a corner 
by means of an internal bracket whk:h is glued to 
the sections as welt as being fastened to them 
mechanically, characterised in that the liquid ad- 
hesive is injected between the bracket and the 
sections after the positioning of the components. 

2. Method according to the preceding claim, char- 
acterised in that the injection is executed under 
pressure through a hole made in one section or 
m each section, or made bietween the two sec- 
tions, and may be executed with automatic pro- 
gramming. 

3. Equipment for the joining of sections converging 
at a corner with the aid of an internal bracket, for 
the formation of metal frames and the like, com- 
prising - at a seat for the components that are to 
be fastened - chamfering devices capable of de- 
forming one wall - most commonly an external 
wall - of each section to bear against a corre- 
sponding stop on the bracket, characterised in 
that it also comprises at least one drilling device 
(52, 52A; 134, 134A) and one device (50, 50A; 
1 36, 1 36A) for injecting a liquid adhesive capable 
of securing the festening between the bracket 
and the sections. 

4. Equipment according to Claim 3, characterised in 
that it comprtees an element (20, 30, 40; 132. 
1 26) for the drilling and injection devices which is 
moved between two positions to bring first the 
dnlling device or devices (52, 52A; 134. 134A) 
and then the adhesive injection device ordevices 
(50. 50A; 136. 136A) into the operating position. 

5. Equipment according to Claim 4. characterised in 
that it comprises means for adjusting the operat- 
ing position of the devices in accordance with the 
shape requirements of the components to be se- 
cured. 

6. Equipment according to Claim 3 or 4 or 5, char- 
acterised in that it comprises a single drilling de- 
y/lce (134, 134A) and a single injection device 
(136, 136A), whk^h are positbned in the op^t- 
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ing position with their axes substantially lying in 
the plane bisecting the dihedral angle formed by 
the converging sections and in any case within 
the external corner formed by the mitred sec- 
tions. 5 


7. Equipment according to Qaim 6, characterised in 
that it comprises, on the said element, the drilling 
device and the injection device, disposed with 
their axes in a plane substantially corresponding io 
to the plane bisecting the corner of the frame be- 
ing constructed, the nrK>vement taking place in 
this plane. 


8. Equipment according to Claim 6, characterised in is 
that it comprises, on the said element (132, 126), 
the drilling device (134) and the Injection device 
(136), disposed with their axes in a plane sub- 
stantially orthogonal to the plane bisecting the 
corner of the frame being constructed, the move- 20 
ment taking place in this plane. 


9. EquPpment according to at Teast one of aaims t 
to 5, characterised in that it comprtees on the sakl 
element (20) two drilling devices (52. 52A) and 25 
two corresponding lnjectk>n devices (50, 50A), 
disposed symmetrically about the plane bisecting 
the frame being constructed and capable of act- 
ing on the external sides of the two sec^ons (P) 
next to the arms of the bracket (S). 30 


1 0. Equipment according to Qaim 9, characterised in 
that there is provided on the said element (20, 
30) a system of guides (38) orthogonal to the bi- 
secting plane to move synrvnetrically in and out 35 
two sliding supports (40, 40A), each of which car- 
ries a drilling devk:e (52, 52A) and an injection de- 
vice (50, 50A). 

11. Equipment according to Claim 10, characterised 40 
in that the saki system of guides (38) is carried 

in turn by a sliding block (30) which is nnivable on 
the said element (20) to approach and nrK>ve 
away from the location for the components to be 
assembled. 45 


50 


55 


6 


